A. Examining cortical neuron patterning using the fragile X mental retardation 1 protein (FMRP) as a marker. Tangential sections of the PMBSF from SERT GluΔ/-and control SERT fl/-littermates at P7 and 6 wk of age were double immunolabeled to detect patterning of Vglut2+ TCA patches (green) and FMRP+ cells (red). In control PMBSF, FMRP+ cells displayed a ring structure surrounding Vglut2+ patches at P7, and at 6 wk of age, the Vglut2+ patches appeared to be larger and more spread whereas FMRP+ ring structure became more prominent, showing continuous refinements of the barrel architecture after initial formation. In the PMBSF from SERT GluΔ/-mice, the spatial organization of FMRP+ cells was disrupted at P7 and almost completely absent as examined at 6 wk of age.
B.
Quantification of FMRP+ cell patterning in the PMBSF using BFI-FMRP (mean ± SEM, *, p < 0.05, Student's t-test).
Supplementary Experimental Methods:

Immunohistochemistry and histology
Mice were anesthetized by intraperitoneal injection of Avertin (400 mg/kg) prior to transcardial perfusion with phosphate-buffered saline (PBS) followed by 4% paraformaldehyde (PFA) in 0.1 M PB. The brains were removed, post-fixed overnight in 4% PFA, and sectioned in the coronal plane at 40 μm thickness. To obtain tangential sections of the sensory cortices, the neocortical sheets were flattened between two glass slides, post-fixed, and sectioned tangential to the pial surface at 50 μm thickness. Free-floating sections were used for immunostaining with the following antibodies: rabbit α-5-HT (1:50, Dr. W.M. Steinbusch, University of Limburg, the Nethelands), rabbit α-β-galactosidase (1:500, Life Technologies), mouse α-calretinin (1:1000, Millipore), guinea pig α-GABA (1:1000, Millipore), rabbit α-FMRP (1:1000, Abcam), mouse-α-MAP2 (1:600, Sigma), mouse α-Satb2 (1:1000, Abcam), rabbit α-SERT (1:1000, Millipore), guinea pig α-SERT (1:1000, Frontier Institute, Japan), rabbit α-Vglut2 (1:2000, Synaptic Systems, Germany), and guinea pig α-Vglut2 (1:2000, Millipore). Immunostaining of the proteins and 5-HT was visualized by using Alexa 488 or 568 conjugated secondary antibodies.
For detection of GABA immunostaining, biotinylated α-guinea pig IgG and streptavidinconjugated cy3 (Jackson Immunotechnology) were used. Sections were counterstained with DAPI to detect cell nuclei. Fluorescence images were captured using an Axiocam MR digital camera attached to an AxioImager Z1 miscoscope (Zeiss). Confocal images were collected using Leica SP2 and Zeiss Duo laser scanning confocal microscopes.
For cytochrome oxidase histochemistry, free-floating tangential sections were incubated in a PB (0.1 M, pH7.4) solution containing 0.3 mg/ml cytochrome C in 0.5 mg/ml diaminobenzidine, 40 mg/ml sucrose and 2 μg/ml catalase at 37 o C for 3 hr followed by overnight at 4 o C. Images were captured using a moticam 2300 camera (Motic Inc.) attached to a Leica MS5 microscope.
Cell counts
The distribution of GABA neurons in the barrel cortex was analyzed using GABA immunostaining of serial tangential sections through the PMBSF in P7 mice. Serial confocal images of C2, C3 and C4 barrels were taken at 7 μm intervals using a 20X objective. DAPI was used as a counterstain of cell nuclei for locating barrel boundaries in the PMBSF. We defined barrel walls and hollows using the criteria as previously described Watson et al., 2006) . Briefly, a rectangle extended from C2 to C4 was placed in the middle of the barrels, the areas with densely packed DAPI-labeled nuclei between C2 and C3 and that between C3 and C4 were defined as barrel walls, and the area at the midpoint between the two barrel walls as C3 barrel hollow. For each series of confocal images, the number of GABA+ cells in a fixed region of 50 μm x 150 μm on the barrel walls and in the hollow was scored. Segregation of GABA+ cells was evaluated based on the ratio of the GABA+ cell density in barrel walls to that in the hollow. The sections with the highest score for each animal were used for genotype comparison.
Dendrite reconstructions and analysis
Dendrite reconstructions and analysis were performed using similar criteria described previously (Espinosa et al., 2009) . Briefly, 60 μm thick tangential sections through the PMBSF of P7 mice were immunostained with antibodies to GABA and calretinin. DAPI was used as a nuclear counterstain for determining barrel boundaries in the PMBSF using a 20X objective.
Barrel walls were defined using the same criteria used for GABA cell counts. Calretinin+ cells located close to the edge of barrel walls and co-stained with GABA were randomly selected for quantification. For each neuron, serial confocal images were taken along the Z-axis at 1μm intervals using a 40X objective. To analyze dendritic orientation of GABAergic neurons relative to barrel structures at layer IV, a maximum projection image was created from an image stack, encompassing 18 μm above and below the center of the cell body. This image was superimposed over corresponding lower magnification image to locate the position of the dendrites relative to barrel structures. The dendritic trees were reconstructed using the ImageJ software, and the dendritic paths were confirmed by manually tracing the original confocal images. Following the reconstruction, dendrite length and the number of dendritic branches were quantified using ImageJ software, and branch points were manually counted. To evaluate dendritic orientation, a line crossing the center of the cell body was drawn in parallel to the barrel wall. The barrel housing the majority of dendrite length was considered as the primary barrel, and dendritic profiles leading towards and/or located within the primary barrel were quantified. The same analysis was performed by reconstruction of calretinin+ GABAergic dendritic trees from Z-stack images collected with an AxioImager Z1 microscope. Results from the two methods are comparable and data from confocal images are presented. Mutants and littermate brain slices were stained in parallel, and 14 -15 neurons from three mice per genotype group were analyzed.
Quantitative real-time PCR
qPCR was performed to determine relative SERT mRNA levels in the brainstem and VB 
In situ hybridization
In situ hybridization was performed using the IsHyb In Situ Hybridization Kit (Biochain, CA), according to an established protocol (Hendricks et al., 1999) with modifications. SERT RNA probes corresponding to 1510 -2009 bp of the mouse SERT cDNA as previously reported (Lebrand et al., 1998) were generated using a DIG RNA labeling kit (Roche, IN). Mice were anesthetized by intraperitoneal injection of Avertin (400 mg/kg) and perfused with 4% paraformaldehyde (PFA). The brains were post-fixed for 2 hr at 4°C, cryoprotected in 30% sucrose, and 25 μm thick frozen sections were used. The sections were treated with 4% PFA for 10 min followed by 11 min 4 μg/ml proteinase K treatment. After acetylation with 0.25% acetic anhydride in 0.1M triethanolamine-HCl buffer and prehybridization, the sections were incubated overnight at 60°C with digoxigenin labeled RNA probes diluted in hybridization buffer. After washing, the sections were incubated with an alkaline phosphatase conjugated anti-digoxigenin antibody and then developed using NBT/BCIP as a substrate. Images of the sections were captured using a Zeiss Axioskop II microscope, and signal intensities of in situ hybridization on the images were quantified using ImageJ software as described (Iwai and Kawasaki, 2009; Toda et al., 2013) . Briefly, the dorsal raphe nucleus on individual images was outlined by Freehand Selection tool, and after thresholded at the Mean + 2×SD of the background signal intensity, the signal intensity of the selected region was quantified using the Analyze Particles tool.
Biogenic Amine Measurements
Frozen brain tissues from P7 mice were homogenized in 100 -750 μl of 0.1M trichloroacetic acid (TCA), 10 mM sodium acetate, 0.1 mM EDTA, 5 ng/ml isoproterenol (as internal standard) and 10.5% methanol (pH 3.8) using an Omni Tissue Homogenizer (Omni International, Kennesaw, GA). Biogenic amine levels were determined by HPLC at the Neurochemistry Core at the Vanderbilt Brain Institute, utilizing an Antec Decade II electrochemical detector (Antec, Boston, MA) operated at 33°C. Twenty μl samples of the supernatant were injected using a Waters 717+ autosampler (Waters, Milford, MA) onto a Phenomenex Nucleosil (5u, 100A) C18 HPLC column (150 x 4.60 mm) (Phenomenex, Torrance,
